13C NMR study of hepatic pyruvate carboxylase activity in tumor rats.
Alanine and lactate, as major gluconeogenic substrates, must be converted into oxaloacetate by way of pyruvate carboxylase before their entry into gluconeogenesis. Although it is well known that hepatic gluconeogenesis from these substrates is increased in tumor hosts, the involvement of pyruvate carboxylase has not been demonstrated. In the present study, we examined pyruvate carboxylase activity in the perfused livers of tumor rats using 13C NMR spectroscopy with [3-13C]-alanine as the gluconeogenic substrate. A substantial increase in hepatic [3-13C]-aspartate production was found in the tumor rats. Since aspartate accumulation directly reflects fluxes of alanine through pyruvate carboxylase, the observed increase in hepatic production of [3-13C]-aspartate in tumor rats indicates that pyruvate carboxylase activity is significantly enhanced.